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Abstract 

A novel integrated gas panel is described. The integrated gas panel of the 
present invention, comprises a plurality of individual process gas modules or 
blocks coupled together with a plurality of gaskets located between ttiem. Each 
process gas module comprises an upstream isolation valve coupled between a 
process gas inlet and an MFC inlet An upstream purge valve is coupled between 
an upstream purqe port and the MFC inlet. A mass flow controller is coupled 
between the MFC inlet and an MFC outlet. A mix isolation valve is coupled 
between the MFC outlet and a mix port. The modules are coupled together such 
that respective ports of each module are in fluid communicatton with one another 
to form a common tube or port. Gaskets placed between the various modules 
either allow or block the flow of gas between ports of adjacent modules. By 
arranging blocks and gaskets in different wa^, gas panels with a wide variety of 
different functions and capabilities can be easily designed and fabricated. 
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(57) Altttnet 

A ■>°^l2Ucgnted gas panel (2O0)tt described. IheimegntedgM 

pfoceu gas niodules (300) or Mocks 000^ together with a plundiiyef gaskets loca^ EKb process gas module comprises 

an upstream isolation valve (304) coupled between a process gas inkt (302) and a MFC inlet (306X An upstieam pmge vahc (308) U 
«JVted between sn upstieam pcife port (310) and tbe MFC inlet (306X A mass flow contioller P12) U coupled between MFC inltt 
(306) and a MFC outlet (31 4X Tbe OMdules are e«iplod logcflier such Aat les^^ 

one another to fbnn a common nsbe or port. Gaskets placed between the various modules difaer allow or block te flow of gas between 
ports of adjKcnt modules. By anmging blocks and gask^ in difTeicm wayi. gas paneU wim a wide variety of diffoem functions and 
capabOtties can be easify des^ and Mricateri. 
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AN INTEGRATED CAS PAMEl. 
BACKGROUND OF TH E INVENTTON 

1. miD OF TO PSTVENTTQN 

The present invention relates to the field of gas ddivery 
systems, and more specifically, to an integrated gas panel comprising 
modular components. 

2. DISCUSSION OF RELATED ART 

Gas panels are used to control the flow of gases and gas 
mixtures in many manufacturing processes and machinery. A typical 
gas panel, such as shown in Hgure 1, is made up of literally hundreds 
of discreet or individual components, such as valves 102, filters 104, 
flow regulators 106, pressure transduce 109, and cormections 108, 
connected together by tens of feet of tubing 110. Gas panels are 
designed to provide desired functions, such as mixing and pur^g, by 
uniquely cortfiguring the various discreet components. 

A problem with the present gas panels is that they are all 
uniquely deigned and configured to meet specific needs. Today there 
is simply no standard design methodology in which gas panels are 
configured. As such, no two gas panels are the same. Today it takes 
weeks to months to design a gas panel, fabricate all subassemblies, and 



wo 9609539 



PCT/DS9M1945 



2 

then assemble the final product Uniquely designing or configuring 
each new gas pand costs time and money. Additionally^ the lack of a 
standard design makes it difficult for facilities' personnel to maintain, 
rq>air, and retrofit all Ae differently designed gas pands which may 
exist in a single facility. 

Another problem associated with present gas panel designs is 
the excessive amoimt of tubing used to route gas throughout the gas 
panel. Large volumes of tubing require large volumes of gas to fill the 
sjrstem and make it difficult to stabilize and control gas flows. 
Additioiudly, gas panels wifli excessive tubing require ^gnificant 
amoimts of time to purge and isolate which can r«ult in expensive 
downtime of essential manufacturing equipment Still further, the 
more tubing a gas panel has, the more 'Vetted surface area** it has 
whidi increases its likelihood of bring a source of contamination in a 
manufacturing process. 

Yet another problem associated with present gas panels is that 
they generally fail to provide desirable functions and capatnlity. For 
example, in present gas panels it is impossible to chedc a Mass Flow 
Controller (MFC) for accuracy and operability without removing the 
MFC from the gas panel. In present gas panels the simple removal of 
an MFC requires a significant amount of time to first purge and isolate 
the syst^. Additionally, present gas panels do not have the ability to 
sample gases for contamination, nor do they have the ability to vent 
the system to stabilize gas flows. 
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Thus, what is required is a gas panel which has a standard 
design, requires very little tubing, and can provide desirable functions 
and capabilities^ sudi as mixing, purging and venting. 
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SUMMARY OF THE INVENTrOM 

A novd integrated gas panel is described. llteprefOTed 
embodiment of the integrated gas panel of the prcsait invention 
comprises a plurality of individtial process gas modules, inert gas 
modules, and a purge gas module whidi are coupled together with a 
plurality of gaskets coupled between thon. 

Each process gas module preferably has an upstream isolation 
valve coupled between a process gas inlet and an MFC inlet and an 
upstream purge valve coupled between an upstream purge port and 
the MFC inlet- A mass flow controller is coupled between the MFC 
inlet and an MFC outlet. A mbc isolation valve is coupled between 
the MFC oudet and a mix port 

Each inert gas module preferably comprises an upstream 
isolation valve coupled between an inert gas inlet and a MFC inlet. A 
mass flow a>ntroller is coupled between the MCF inlet and a MFC 
outlet. Mix isolation valve is coupled between the MFC outlet and a 
mix port. 

The purge gas module preferably has an upstream isolation 
valve coupled between a purge gas inlet an upstream purge port, an 
upstream vacuum valve coupled between the upstream purge port, 
and a purge gas outlet A downstream vacuum valve is coupled 
between the purge gas outlet and a purge divert port A downstream 
isolation valve is coupled between the purge gas inlet and the purge 
divert port. 
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The process gas modules, inert gas xnodtiles, and purge gas 
modules are coupled togetfier so that respective ports are in fluid 
commimication. "Hie ports couple together to form a common tube or 
passage for a particular function, sudi as purge passages and mix 
passages. Gaskets located between the modules either block or allow 
the flow of gas between ports of Ae adjacent blodcs. Modules and 
gaskets are arranged to provide a gas panel with desired capabilities 
and functions. 
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BRIEF DESCRIPTIQN OF THE DRAWTMfy; 

Figuxe 1 is an illustration of a typical gas panel used in 
semiconductor processing equipment 

Figoic 2 is an illustration of a novel integrated gas panel of die 
present invention. 

Figure 3a is an illustration of a preferred process gas module of 
the int^ated gas panel of the presott invention. 

RgureSb is a functional diagram of the jTrocess gas module 
shown in Figure 3a. 

Rgure 3c is an illustration of a preferred inert gas module of the 
integrated gas panel of the present invention. 

Figure 3d is a functional diagram of inert gas module shown in 
RgureBc. 

Figure 3e is an illustration of a preferred purge gas module of 
the integrated gas panel of the present invention. 

Figure 3f is a functional diagram of the purge gas module 
shown in Figure 3e. 
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Rgnic 3g is an illtistration of a plurality of gaskets used in the 
integrated gas panel of the present invention. 

Figore 4 is an illustration of functional diagram of a novel 
integrated gas panel of the present invention. 

Figure 5a is an illustraticm of a preferred three block process gas 
znodiile of the present invention. 

Figure 5b is an illustration of a preferred three block inert gas 
module of the present inventicm. 

Figure 5c is an illustration of a pr^erred three blodc process gas 
module without a chamber isolation valve of the present invention. 

Figure 6 is an illustration of a functional diagram of a novel 
integrated gas panel of the present invention. 
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DETAILED DESCRIPTI ON OF THE PRESENT INVFNTIQM 

The present invention describes a novd integrated gas panel 
omiprising a pluiafity of huictional modules or btillding blodcs. In 
the foUowing description, numerous specific details, such as particular 
fixtures, component^ and designs, have been described in detail in 
order to provide a tiiorough understanding of the presoit invention. 
It will be obvious, however, to one sldlled in the art that the present 
invention may be practiced without these specific details. In other 
instances, well-known mechanical assembly, machining, and 
manufacturing techniques, have not been set forth in particular detaU 
in order not to unnecessarily obscure the present invention. 

Hgure 2 illustrates an example of an integrated gas panel 200 of 
the present invention. As shown in Figure 2, integrated gas panel 200 
indudes a plurality of individual modules or blocks coupled together. 
Each individual module integrates a pluraUty of passages, ports, 
valves, connections, and other components into a single block to 
provide a particular function or operation. The individual modules 
or bkxdcs are seriaUy coupled together in fluid communication to form 
a gas panel or gas distribution system with desired functions and 
capabilities. In the preferred embodiment of the presoit invention, 
integrated gas panel 200 indudes process gas modules 300, an inert gas 
module 340, and a purge gas module 350. A process gas module 300 
generally provides means for providing, controlUng, and monitoring 
a toxic gas or gas mixture in an integrated gas pand while an inert gas 
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module 340 is used to provide, control and monitor an inert gas or 
gases in the integrated gas panel. A purge gas module generally 
provides means for controlling the purging and evacuating of various 
ports and modules of the integrated gas panel 

An important feature of the present invention is that each 
module sndudes a plurality of ports or holes (not shown) extending 
completely through each module ("y" axis). Individual modules are 
coupled togedter so that respective ports of adjacent module are in 
fluid communication with one another to form a common integrated 
passage (i a, they are coupled such that gas can flow from a port in one 
block to die same port in an adjacent block). A gasket placed betweoi 
each module either blocks or allows gas to flow between ports of 
adjacent blocks. By connecting modules and gaskets togedier in 
various ways, one can easily configure a variety of different gas panels 
capable of performing a wide variety of functions, such as mixing, 
premixing, pxarging, sampling and venting of toxic, inert, and pyrolytic 
gases at ccmtrolled pressures, tonperatures, and flows. In integrated 
gas panel 200, mass flow contrcdlers (MFCs) can be tested insitu (i.e., in 
place) without first removing the MFC from the gas panel. 
Additionally, in integrated gas panel 200, individual MFCs can be 
easily isolated, purged, and removed without effecting the remainder 
of the system. 

As is readily apparent in Figure 2, integrated gas panel 200 
incorporates very little tubing. Integrated gas panel 200 has between 
10 - 100 times less entrained volume within the system than does a 
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similar fimcticming gas pand con^j^^ The 
smaller entrained volume nieans less time is required to purge the 
system, and thus, saves on expensive machine down time normally 
associated with purging operations. Additionally, less entrained 
volume means gas panel 200 incorporates less ^vetted surfaoe area" 
reducing its potential as a source of contamination. Additionally, 
because in^grated gas panel 200 has very little entrained volume, 
integrated gas panel 200 has supmor flow control and stability 
compared to gas panels with long tubes and flow paths. Additionally, 
with smaller entrained volume less gas is required to fill and sustain 
the system. Tlius, the integrated gas panel of the present invention 
utilizes less expensive gas. 

The greatest advantage of Integra ted gas panel 200 of the present 
invention, however, is its modular design. A wide variety of 
functiorudly different gas panels can be easily configured by simply 
coimecting the various modules (or obvious variations), taught in the 
present invention, togedier in different ways. With die modular 
design approach of the present invention, common building blocks or 
designs are provided on which a wide variety of functionally different 
gas panels can be built. The modular approach to designing a gas 
panel provides a standard gas panel design which makes designing, 
maintaining, upgrading, and manufacturing gas panels mud\ simpler 
and less expensive than is presently possible. 

Figure 3a b an illustration of a cut away view of a process gas 
module or block 300 used in integrated gas panel 200. Figure 3b isa 
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functional diagram of process gas module 300. Process gas module 300 
is generally used to control and monitor the flow (rf a toxic and/or 
pyrolytic gas or gas mixture such as, but not limited to BCI3, SFs, H2/ 
or O2, used in manufacturing processes, such as semiconductor 
fabrication processes. Generally, a single process gas module 300 is 
included in the integrated gas pand for each toxic process gas used in a 
manufacturing process tool. 

As shown in Rgure 3a, process gas module 300 preferably 
comprises a block or manifold 301 which integrates valves, inlets, 
oxitlets, and ports into a single module. A lower plate 305 is used to 
couple external inlet and oudet gas lines to process gas module 300 
while upper plate 303 is used to provide connections and couplings to 
amassflowoontroUer (MFC) which controls the flow of gas within 
process gas module 300. Upper plate 303, lower plate 305, and 
manifold 301 are preferably bolted tc^gether to form a sin^e module. 

As shown in Hgure 3a, in the preferred embodiment of process 
gas module 300, a process gas inlet 302 supplies a process gas to the 
integrated gas panel. An upstream isolation valve 304 is coupled 
between process gas inlet 302 and an MFC inlet 306. When upstream 
isolation valve 304 is opened^ gas can flow from process gas inlet 302 
to MFC inlet 306. When upstream isolation valve 304 is closed, gas is 
prevmted from flowing between process gas inlet 302 and MFC inlet 
306. An upstream ptu-ge valve 308 is coupled between MFC inlet 306 
and upstream piirge port 310. Upstream purge port 310 is a hole or 
passage whidi ext^s completely through block 301 (in the "y" 
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direction) of piocess module 300. Upstream purge port 310 forms a 
common upstream purge passage with odier modules of the 
integrated gas pand and provides means for purging process module 
30a When upstream purge valve 308 is opened^ gas can flow between 
upstream purge port 310 and MFC inlet 306. When upstream purge 
valve is dosed, gas is prevented from flowing between MFC inlet 306 
and upstream purge port 310. 

Coupled to MFC inlet 306 is the input 31 1 of a Mass Flow 
Controller (MFC) 312 used to control the flow of gas through process 
module 300. Coupled to the output 313 of MFC 312 is an MTC oudet 
314, A mfac isolation valve 316 is coupled between MTC outlet 314 and 
a mix port 3ia Mix port 318 is a hole or passage which extends 
con^letely through manifold housing 301 (in the -y- direction) of 
process gas module 300. When mix isolation valve 316 is open, gas 
can flow betwem MFC outfet 314 and mix port 318- When mix 
isolation valve 316 is dosed, gas is prevented from flowing between 
MTC ouUet 314 and mix port 318. Mix port 318 forms a common mix 
passage with other modules of the gas panel and provides a passage 
where gases are nuxed together to form a gas mix. 

Although not necessarily required, the preferred embodiment 
of process gas module 300 indudes a purge divert port 322 and a purge 
divert valve 320. Downstream purge valve 320 is coupled between 
MFC outlet 314 and purge divert port 322. Purge divert port 322 is a 
hole or passage which extends completdy through manifold or 
housing 301 of process gas module 300. When purge divert valve 320 
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is open, gas can flow between MFC outlet 314 and purge divert port 
321 When purge divert valve 320 is dosed, gas is prevCTted firom 
flowing between MFC oudet 314 and purge divert port 322. Purge 
divert port 322 provides an alternative flow path to divert gases in the 
integrated gas panel of the present invention. 

Although nait necessarily required, housing 301 of process gas 
module 300 also includes a filter 332 serially coupled to process gas 
inlet 302. Filter 302 is tised to dean or Alter the process gas before it 
flows through the remainder of the gas system. Additionally, a 
pressure transducer 334 is preferably coupled by a Tee" coimection to 
die external tubing used to couple MFC 312 to MFC inlet 306. Pressure 
transducer 334 is used to measure gas pressure in process gas module 
300. 

Lowo* plate 305 indudes exterior connections 337 and 339 for 
connecting gas input and output lines, respectively, to process gas 
module 300. Gaskets are preferably placed between lower plate 305 and 
manifold 301 and between upper plate 303 and manifold 301 in order 
to provide an air tight seal between them. If no external connection is 
to be made to exterior outlet connection 339, the gasket can be used to 
seal off gas flow between gas connection 339 and port 318. Upper and 
lower plate 303 and 305 are preferably stainless steel plates. 

Shown in Figure 3c is an inert gas modide 340 comprising a 
two-valve block or manifold 341. Figure 3d is a fiinctiozud diagram of 
inert gas module 340. Inert gas module 340 is generally used to 
mcmitor and control the flow of an inert gas, such as but not limited to 
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He and Ar, used in semiconductor manufacturing processes. 
Generally, a single process gas module 340 is included in integrated gas 
panel 200 for eadi inert gas used in a manu£acturing process, like 
process gas module 300, inot gas module 340 includes a top plate 303 
and a bottom plate 305 for providing oormections to an KfPC and 
external gas lines, respectively. Additionally, like manifold 301, 
manifold 341 integrates inlets, outlets, valves, and ports into a single 
module. 

An inert gas inlet 342 is provided for supplying an inert gas to 
integrated gas panel 200. An upstream isolation valve 344 is coupled 
between inert gas inlet 342 aiwl MFC inlet 346. When upstream 
isolatian valve 344 is open, gas can flow between inert gas inlet 342 
and MFC inlet 346. When upstream isolation valve 344 is dosed, gas 
is prevented from flowing between men gas inlet 342 and MFC inlet 
346* 

Coupled to MFC inlet 346 is the input 31 1 of a Mass How 
Controller (MFC) 312 used to control the flow of gas through inert gas 
module 340. Coupled to the output 313 of MFC 312 is an MFC outlet 
348. A mbc isolation valve 349 is coupled between MTC outfet 348 and 
mbc port 318. 

Martifold 341 also includes a upstream purge port 310 and a 
purge divert port 322. No couplings are required between the purge 
pcHts and the inlets and outlets of inert gas module 340 becaxise in&t 
gas module 340 is used to handle only safe inert gases which need not 
be purged. A purge divert valve 347, however, is preferably coupled 



15 

behveoi purge divert port 322 and MFC outlet 348 in order to provide 
divert venting capabilities. It is to be appreciated that upstream purge 
port 310, pitfge divert port 322, and mix port 318 of process gas modide 
340 are located in the same place as they are in process gas module 300 
so ttiat when process gas module 300 and inert gas module 340 are 
coupled together, a common passage or tube is formed at each port It 
is also to be appreciated that inert gas module 340 has inlets and 
outlets positioned similarly to those of process gas module 300. This 
makes manufacturing manifolds 301 and 341 simpler. Additionally, it 
is to be appreciated that one could xise maxufbid 301 in inert gas 
module 340 by simply sealing off locations for upstream purge valve 
308 and purge divert valve 320. 

Figure 3e is an illustration of a cutaway view of a purge gas 
module or block 350. Figure 3f is a functional illustration of purge gas 
module 350. Purge gas module 350 is generally used to initiate and 
control the purging of integrated gas panel 200. Purge gas module 350 
generally purges integrated gas panel 200 or a module of integrated gas 
pand 200 by floiving an inert gas, such as N2# into upstream purge 
port 310 and by coupling purge divert port 322 to a vacuum. 
Integrated gas panel 200 can also be purged by flowing a pixrge gas into 
purge divert port 322 and out upstream purge port 310 to vacuum. 
Purge gas module 350 also provides the ability to *'cycle purge** 
integrated gas panel 200. 

As shown in Hgure 3e, ptirge gas module 350 includes a purge 
gas inlet 352 formed in manifold or housing 351. Purge gas inlet 352 is 
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fsupled to a source of an inert gas^ such as N2- An upstream isolation 
valve 354 is coupled between purge gas inlet 352 and upstream purge 
port 3ia When upstream isolation valve 354 is open, gas can flow 
betweoi purge gas inlet 352 and upstream purge port 310. When 
upstream isolation valve 354 is dosed, gas is prevented from flowing 
between purge gas inlet 352 and upstream purge port 310. An 
upstream vacuum valve 358 is coupled between upstream purge port 
310 and a purge gas outlet 360 which is generally coupled to a vacuum. 
When upstream vacuum valve 358 is open, gas can flow between 
upstream purge port 310 and purge gas outlet 360. When upstream 
vacuum valve 358 is dosed, gas is prevented from flowing between 
upstream purge port 310 and purge gas oudet 360. 

A downstream vacuum valve 362 is coupled betwea purge gas 
outlet 360 and purge divert port 322. When purge divert valve 362 is 
open, gas can flow betwe^ purge divert port 322 and purge divert gas 
outiet 360. When purge divert valve 362 is dosed, gas is prevented 
from fkywing between purge divert port 322 and purge divert gas 
outlet 360. 

A downstream isolation valve 364 is preferably coupled 
between purge gas inlet 352 and purge divert port 322. When 
downstream isolation valve 364 is open, gas can flow between purge 
divert port 322 and purge gas inlet 352. When downstream isolation 
valve 364 is dosed, gas is prevented from flowing between purge 
divert port 322 and purge gas inlet 352. Additionally, a pressure 
transducer 359 is preferably coupled to purge divert port 322. 
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Although the preferred embodiment of purge gas module 350 
of ttie present invention utilizes two ports 310 and 322 and fotu* 
valves 364, 354, 358, and 362 all that is necessary to provide purging 
capabilities is a single port which is coupled by one valve to a purge 
gas source and vAddt is coupled by a second valve to an exhaust 
source such as a vacuum. 

In the prefared embodiment of the present invention, process 
gas module 300, inert gas module 340 and purge gas module 350 each 
preferably comprise a single housing or manifold XI, 341, and 351, 
respectively. Manifolds 301, 341, and 351 are preferably eadi a angle 
solid stainless steel block containing 0.18 inch drilled passages which 
provide the inlets, outlets, and couplings to ports. The ports are also 
0.18 inch drilled pa^ges whidi extend completely Arough the blodc 
It is to be appreciated that according to the preferred embodiment of 
the present invention, tiie iiUets, outlets, and couplings to ports are 
genially formed in the "x-z** plane while ports are formed in the 'y** 
direction perpmdicular to the inlets, outlets, and port couplings. 
Additionally, according to the preferred embodiment of the present 
invention, all "wetted surfaces** or gas exposed surfaces are 
electropolished to prevent corrosion and to provide an ultra dean 
environment In the preferred embodiment of the present invention 
housings 301, 341, and 351 have a compact design (i.e. approximatdy 
4- (x) • 4" (z) ♦ 1.5" (y)) which saves valuable space and whidi 
provides a gas panel with very little entrained volume. 
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Additionally, according to tf\e preferred enbodiment of the 
present invention, aU valves are preferably vacuum tight valves with 
valve seals which are able to withstand gas pressxires of at least 200 psi 
and gas temperatures ranging from 0^ - 70^. The preferred 
embodiment of the present invention utilizes pneumatically switched 
valves which allow for automatic or computer control of integrated 
gas panel 200, however, manually switdied valves may be used if 
desired. It is to be appreciated that any well-known valve which can 
provide an adequate airtight seal, such as diaphragm valves 
manufactured by A.P. Technology, Nupro Company, Veriflow 
Corporatiot^ and Fujildn, can be utilized in the present invention. 
Additioiudly, according to the preferred embodiment of the present 
invention, gas modules 300, 340, and 350 are coupled externally by 
well-known airtight metal seal connections 337 and 339 to external gas 
lines. Any wdl*known connection can be used for external 
connection, sudi as a VCR connection manufactured by Cajon. 
Additionally, ultra clean stainless sted tubing is used in the few places 
of integrated gas panel 200 whidi require tube routing. 

An important feature of tite present invention is that each 
module includes all the same ports, for mixing, purging, and 
diverting, etc., as all other modules. It is to be appreciated that 
additional ports, such as ports for venting gases and sampling gases 
can also l>e provided in each module, if desired. The ports are 
physically located such that when modules are connected together, the 
ports of adjacent modules are aligned to form a common tube or 
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passage By placing gaskets between adjacent blocks, gas is either 
allowed to flow or is presetted from flowing between ports of 
adjacent blocks. 

Hgure 3g shows five different gaskets used in the prefmed 
embodiment of the present invention. The first gasket is a blind end 
gasket 390. Blind end gasket 390 blocks all ports (Le., has no openings 
or flow paths for any of the ports 310, 318, and 322). Blind end gasket 
390 is ideally siiited for use as the outermost gasket for a module 
locatedatdteendof integrated gas panel 200. A second gasket 392 is a 
mix gasket Mbc gasket 392 has an opening f<M' each port 310, 318, and 
322, included in gas module 300, 340, and 350. An opening in mbc 
gasket 392 for mbc port 318 allows the process gas of adjacent modules 
to be mixed together to form a mixed gas. A third gasket is a mix 
segregation gasket 394. Mix segregation gasket 394 has an opening fw 
upstream purge port 310 and purge divert port 322. Ih^e is, however, 
no opening for mbc port 318. hfix segregation gasket 394 prevents 
process gases from adjacent blocks from mixing together in mbc port 
318. A fourth gasket is a mix ^isket wiA blind purge and divert ports 
395. Gasket 395 allows gas to flow in mix port 318, but prevents gas 
from flowing in upstream piurge port 310 and purge divert port 322. A 
fifth gasket is a mix gasket with a blind purge divert port 396. Gasket 
396 aUovs^ gas to flow in upstream purge port 310 and mbc port 318 but 
prevents gas flow in purge divert port 322. 

It is to be appreciated tiiat the gaskets shown in Rgure 3g are 
only a representative example, and that other gaskets can be easily 
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designfid to prevent and allow flow of gas between ports of adjacent 
blocks in any oumner desired/ in order to achieve different routing 
and fiuurtional outputs* For example, different gaskets would be 
required if additional or difEerrot ports were included in the gas 
modules of the present invention. The gaskets in die preferred 
embodimmt of the present invention are tfun sheets (between 0.025 - 
0.030 inches thid&) of stamped or drilled stainless steel or nickel. Other 
materials, however, which are strong enough to prevent gas flow, can 
be used if deared. Additionally, although gaskets are tl^ preferred 
method of controlling the flow of gas between ports of adjacent 
modules, other well-known means, such as plugs and "o" rings, may 
be used if desired. 

Figure 4 is an illustration of a functional diagram of an 
exemplary integrated gas par\el 400 of die present invention. Figure 4 
shows how a plurality of process gas modules 300, an inert gas module 
340, a purge gas module 350, and a plurality of gaskets can be 
cormected together to generate a gas panel with mixing, premlxing, 
and diverting capabilities. 

As shown in Rgure 4, a proc^ gas module 300 is provided for 
each toxic or pyrolytic gas, as well as one for each premix gas, used in a 
manufacturing proc^ or in a piece of manufactiuing equipmwt. A 
source, such as a tank or bottle, of each process gas is coupled through 
a regulator to the external conrtection 337 of each process gas inlet of 
each process gas module 300. A single purge gas module 350 is 
provided to control the purging of integrated gas panel 400. A source 
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of an men purge gas, such as N2/ is coupled to purge gas inlet 352 and 
a vacuum or exhaust souroe is coupled to purge gas outlet 360 of purge 
gas module 350* Additicmally an inert gas module 340 is piovided in 
tfie integrated panel. A souroe of inert gas (E), stidi as He or Argon, is 
coupled to the extonal connection 337 made to inert gas inlet 342. 

As shown in Hgure 4, a blind end gasket 390 is coupled to the 
extmor face of the end process gas module 300a and to exterior face of 
end process gas modiile 300g. Blind end gaskets 390 seal off or dose off 
the ends of mix port 318, upstream purge port 322, and purge divert 
port 318, so that no gas can escape Front and bade stainless steel end 
plates are preferably coupled to blind end gaskets 390 to give integrated 
gas panel 400 structund integrity. Either a mbc gasket 392 or a mix 
segregation gasket 394 is ooufded between eadi of the interior process 
gas modides 300, inert gas module 340, and pivge gas module 350. 
Since mix gasket 392 and mix segregation gasket 394 each provide 
openings for upstream purge port 310 and purge divert port 322, 
conunon upstream and purge divert ports or passages are formed 
within integrated gas panel 400, which extends the entire length of 
integrated gas panel 400 without interruption. A common mix port or 
tube is also formed within integrated gas panel 400. Common mix 
port 318, however, is segregated at desired places by nux segregation 
gaskets 394 to define a plurality of discreet mixing segments. 

For example, process gas module 300a and 300b have a mix 
gasket 392 coupled between them. Mix gasket 392 allows gas to flow 
betwem all respective ports of process module 300a and 300b, 
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including mix port 318. Snoe mix port 318a and mix port 31Sb are in 
fluid oommtmicaticm, gas A and gas B are mixed tc^ether. A mix 
segregatim gasket 394 is coupled between proems gas modules 300b 
and 300c Mix segregation gasket 394 prevents gas from flowing 
betwem process gas modules 300b and 300c in mix port 318. As such, 
only gases A and B from process gas modules 300a and 300b are mixed 
together. The A/B mbc flows out of exterior outlet connection 339a in 
process gas module 300a, while extmw outlet connection 339b in 
process gas module 300b is sealed off . TypicaUy exterior outlet 
ccmnection 339 is coupled to a feedline of a piece of manufacturing 
equipment or a process tool which utilizes gas mixture A/B. 

Also shown in Hgure 4 is a method of premixing gases in 
integrated gas panel 400. PitKess gas module 300f and 300g are 
coupled together by a mix gasket 392 whidi aUows fluid 
communication between mix port 318f and 318g. A mix segregation 
gasket 394 coupled between purge module 350 and process gas module 
300f defines a mbc segment between process gas module ^f and 300g. 
As such, process gases F and G are mixed together in irux port 318 and 
the F/G mix is outputted from exterior outlet cozmection 339g, while 
coimection 339f is sealed off. As shown in Figure 4, the F/G nux is 
outputted from exterior outlet cormection 339g to extorior inlet 
connection 337 of process gas inlet 302f /g of process gas module 300f /g. 
Because the F/G mix is routed to the inlet of another process gas 
module (300f /g) which controls the flow rate of the mix, process gas 
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modules 30Qf and 300g can be lefe iied to as "yremix** process gas 
modules. 

Hgure 4 also shows how a plurality of gases C D, and E can be 
muced togeflier with a pronixed gas (F/G) or form an additional or 
seccmd level mix. For example, in Rgure 4 a mix gasket 392 is coupled 
between process modules 300c and 300d, between process gas modules 
300d and 300e, and betweot inert gas modules 340 and process gas 
module 300f/g. Additionally, a mix segregation gasket 394 is coupled 
between process gas module 300b and 300c and betwem process gas 
module 30Qf /g and purge gas module 350 to prevent other gases from 
mixing widt gases C,D,E, and F/G. As such^ process gases C D, and 
mix P/G are coupled together in mix port 318 and outputted from 
connection 339c <rf process gas module 300c to a feedline of a piece of 
mantifacturing equipment which utilizes the second level C+ D E + 
F/G gas mixture. 

In the prefmed embodiment of the present invention^ the 
individual modules and gaskets are bolted together as a single group 
to form an integrated gas panel. The modules are pr^eraUy bolted 
together at eadi comer and in the center of the modules. Although 
bolting is Ae preferred method of connecting modules and gaskets, 
other well-known techniques, such as welding, screwing, or damping, 
may be used if desired. What is important is to securely fasten the 
modules together to insure that no gas can escape from port 
connections between adjacent modules. 
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Additionally, it is to be noted, as shown on Hgure 2, that an 
exterior connection 338 can be easily made to any of the ports, if 
desired* An opafiing would be provided in end gasket 390 and an 
external connection 338 provided on the end plate. External 
connection 338 can be used for example, as a means to sample a 
process gas for impurities. In such a situation, a process gas could be 
diverted into purge divert port 322 v/heie a gas analyzer coupled to 
external connection 338 made to purge divert port 322 could chedc the 
quality of gas. Ptoviding a lateral connection to the ports increases the 
versatility to the integrated gas pand of the present invention. 

Typical operational modes of integrated gas panel 400 will now 
be exphdned with respect to Figures 3a, 3Cr3e, and Figure 4. bithe 
normal mode of operation integrated gas panel 400, upstream 
isolation valve 304 and mix isolation valve 316 of all process gas 
modules 300 are open while all upstream purge valves 308 and all 
purge divert valves 320 of all process gas modules 300 are dosed. 
Additiorudly, inert gas isolation valve 344 aiul mix valve 349 of 
process gas modide 340 are also open. In this way can gas flow into 
each gas iiUet, through the filter 332, through the upstream isolation 
valve, and out the MFC inlet to the MFC which is used to control the 
flow rate of gas in the module. Gas then flows out from the MFC into 
the MFC outlet, through the mix isolation valve and into the mix port 
vfheare the gas is mixed with other gases from adjacent modules whid\ 
are not segregated by a gasket. The mix is then outputted to a process 
tool feedline from one of the exterior outlet connections 339 making 
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up the mix segiment Additionally, diuing normal mode of operation 
of integrated gas panel 400, all valves of purge gas module 350 are 

dosed. 

In order to remove a single MTC, say MFC 312d, ftom integrated 
gas panel 200, the MFC must be first isolated and then purged to 
insure that no toxins escape into the atmosphere. In a first preferred 
purge mode of purge gas module 350, upstream isolation valve 354 
and downstream vacuum valve 362 are opened, axtd upstream 
vacutmi valve 358 and downstream isolation valve 364 are dosed. 
Next, process gas modiile 300d is placed in a purge mode First, 
isdation valves 304d and 316d are dosed to isolate MFC 312d from the 
remainder of the gas system, and then once MFC 312d is completdy 
isolated, upstream and purge divert valves 308 and 320 are opened 
with purge divert valve 320 opening slightly before upstream purge 
valve 308 in order to create a back pressure. 

An inort gas, sudi as N2, then flows into pxirge gas inlet 352, 
through filter 353, through upstream isolation valve 354, and into 
upstream purge port 310. The inart gas then flows through the 
common upstream purge path 310 formed by process gas modules 
300f/g and inert gas module 340 to upstream purge port 310d. The 
inert gas then flows through upstream purge valve 308 to MFC inlet 
306d, into and through MFC 312d, and then out through MFC outlet 
314d, through purge divert valve 320d, and then out purge divert port 
322d. The inert purge gas then flows through the corxunon purge 
divert ports of process and inert gas modules 300f/g and 340 to ptirge 
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div^ port 322 of pwge gas module 350* The inat gas then travds 
through purge divert valve 362 to purge gas outlet 360 where it is 
exhausted away by a vacuum. 

Purging is continued in this maimer until all toxins and/or 
contaminates are rmioved to the desired level. It is to be appreciated 
that purging an MFC in integrated gas pand 200 requires very litde 
time and effort because integrated gas panel 200 has extremely short 
purge passages and has the ability to locally isolate and purge MFCs. 
With integrated gas panel 400 of the present invention, an MFC can be 
easily purged and replaced without effecting other compon^ts of the 
gas S)rstem to which it is coupled or requiring excessive equipment 
downtime. 

It is to be appreciated that, if desired, one can purge gas panel 
400 by flowing an inert gas into purge divert port 322 and out 
upstream purge port 310. This can be acoompUshed by placing purge 
gas module 350 in a second purge mode where valves 364 and 358 are 
opened and valves 354 and 362 are closed. 

Additionally, if desired, an MFC can be quickly and efficiently 
decontaminated by cyde purging. In a cyde purge op^ation, the 
process gas module 300 to be cycle purged is first placed in the purge 
mode (i.e., isolation valves 304 and 316 are dosed and purge valves 
308 and 320 are opened). Next, purge gas module 350 is placed in a 
first state of a cyde purge mode where isolation valves 354 and 364 are 
both opened and vacuum valves 358 and 362 are both dosed. An inert 
gas is then flowed through purge ports 310 and 322 to slightiy 
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pressurize die MFC to be purged Next, purge gas module 350 is placed 
in a seoDitd state of the cyde purge mode where isolation valv» 354 
and 364 are dosed and vacuum valves 358 and 362 are open to 
evacuate the inert gas from purge ports 310 and 322 and the MFC. 
Next, purge gas module 350 is switdied back to the first state of the 
cyde purge mode to once again fill purge ports 310 and 322 and MFC 
312 with inert gds. Additional cydes of evacuating and badcfilling are 
continued in this manner until a desired level of deanliness is 
achieved. Cyde purg^g is an effident and ^ective method of 
deccmtaminating or purging integrated gas panel 400 or specific 
nuxiules contained therein in the event that gas cannot flow through 
MFC 312 effidently. Additionally, to effectiveUy remove moisture 
from integrated gas panel 400 it is suggested to heat the inert purge gas 
prior to purging. 

It is to be noted that two or more proems gas modules 300 can be 
simultaneously ptuged, if desired. This can be accomplished by 
placing all process gas modules to be simultaneously purged into a 
purge mode (i-e., by first dosing upstream and downstream iscdation 
valves 304 and 316, respectivdy, and by opening upstream and purge 
divert valves 308 and 320). Additionally, it is to be appredated that 
one module or a group of modules can be in an operational mode, 
while another module or group of modules is being piarged. For 
example, a process tool may recdve and utilize a first mix C + D + E + 
F/G, while process modules 300a and 300b of a second mix A + B are 
being purged. 
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It is to be noted that if a pui]ge divert port and a downstzeam 
isolation valve are not included in the integrated gas pand, toxic and 
contaminated purge gas can be exhausted through the mix jxxts of the 
process gas modules, which would be coupled to an exhaust 

A valuable feature of the integrated gas panel of the present 
invsition^ it Aat an MFC can be tested in place (i.e, insitu tested). In 
order to insi tu test an MFC, purge gas module 350 is first switched to 
the first purge mode and then the process gas module 3(M) which 
contains the MFC to be tested is placed in the purge mode. This 
effectively isolates the MFC from process gas lines and couples the 
input and output of the MFC to upstream pwge and purge divert 
ports 310 and 32?, respectivdy. Next, a flow of test gas (typically N2) is 
monitored by a good or proven mass flow meter (NfFM) as it flows 
into purge gas inlet 352, through upstream purge port 310, and 
through Ae MFC to be tested. The accuracy of ttie tested MFM can be 
determined by comparing its readings with those of flie proven MFM. 
Integrated gas pand 400 of the present invention allows an MFC to be 
quickly and easily tested in place without effecting other portions of 
thegaspand. If after the test it is determined that the MFC has failed 
or is uiueliable^ the MFC is removed and replace. 

In order to remove an MFC, according to the preferred 
embodiment of the present invention, purge gas module 350 is placed 
in a removal mode where upstream and downstream isolation valves 
354 and 364 are both opened and vacuum valves 358 and 362 are both 
dosed. The process gas module 300 which contains the MFC which is 
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to be ranoved is placed in the purge mode. In this way inert gas flows 
from purge gas inlet 352 simultaneously into lx>th upstream purge 
port 310 and purge divert 322 and into both MFC inlet 306 and MFC 
oiitlet 314 of die process gas module ¥fidA contains the MFC to be 
removed. The MFC can then be removed from process gas module 
300. Because inert gas flows out both MFC inlet 306 and MFC outlet 
314 when MFC 312 is removed, no contaminates or moistures can 
seep into process gas module 300 or integrated gas panel 400 whUe the 
MFC is removed. Once a new MFC is securely connected into process 
gas module 300, it is decontaminated by purging with one of the 
techniques described above. 

Prior to resuming ncvmal operation of process gas module 300 
it is advisable to first vent off some process gas from tiie process gas 
module 300 to which the new MFC is connected. This process is also 
us^ what the mix ratios of gases are to be changed. Venting off 
process gas stabilizes Ae gas flow rate through MFC 312, whidi 
otherwise would be initially characterized by large fluctuations in flow 
rate. In order to vent off process gas ^m process gas module 300, 
upstream isolation valve 304 is opened, mix isolation valve 316 is 
closed, and purge divert valve 320 is opened. Additionally, 
downstream vacuum valve 362 of purge gas modxile 350 is opened. In 
this way, process gas flows through MFC 312 of process gas module 
300, and is diverted through piirge divert port 322, where it is 
evacuated away l>y a vacuum through purge gas module 350. Once the 
flow of gas through MFC 312 is sufficiently stable, purge divert valve 
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320 of process gas module 300 is closed and mix isolation valve 316 is 
opened to resume nonnal operation. 

At times it may be desirable to indude additional features and 
capabilities, such as regulators and additional valves, into the 
integrated gas panel 400 of the preset invention. When additional 
features are desired, according to the preset invention, one can 
simply bolt an additional block onto the top and /or bottom of 
manifolds 301, 341, and 351. For example, shown in Figure 5a, is a 
process gas module 500 which further includes a pressure regulator 
50^ a lock-out-tag-out isolation valve 504, and a chamber isolation 
valve 506. Process gas module 500 also includes a pur^ divert port 
322 located downstream of mix isolation valve 318. 

As shown in Figure 5a, a process gas module 500 includes a top 
block 508, a marufold block 510, and a bottom blodc 512, as well as a top 
plate 303 and a bottom plate 305. Top Uock 508 ontains an MFC inlet 
passage 306 and a mix port passage 318 which align to MFC irdet 
passage 306 and mix port passage 318, respectively, of manifold block 
510. In a similar manner, bottom blodc 512 contains a process gas iiUet 
302 and a mix port passage 318 which align to process gas irUet 302 and 
mix port passage 318, respectively, of manifold block 510. Ideally, top 
block 508 and bottom block 512 contain the identical passages so that a 
single block can be utilized in both locations. A gasket is preferably 
placed between top block 506 and manifold block 510 and betiveen 
bottom block 512 and manifold block 510 in order to adueve a strong 
air tight seal between blocks. 
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IXKated in top block 508 is a pressiire regulator 502. Pressure 
reg;ulator 502 is coupled between MFC inlet 306 and r^;ulated MFC 
inlet 514, which in turn is coupled to MFC input 311. Pressiire 
regulator 502 regulates and contrds the pressure of gas within process 
gas module 500. That is, pressure regulator 502 is used to reduce the 
pressitre of the gas inputted into the process gas module to a pressure 
used in the manufacturing process* Pressure regulator 502 is ideally 
located upstream and as dose as possible to MFC 312 in order to 
provide superior gas flow control Also located in top block 508 is mix 
isolation valve 316. 

Located in manifold 510 is a purge divert valve 320. Purge 
divert valve 320 is coupled between mix port 318 and the purge divert 
port 322. When purge divm valve 320 is open, gas can flow between 
mix port 318 and purge divert port 322i and when purge divert valve 
320 is dosed, gas is prevrated from flowing between mix port 318 and 
purge divert port 322. Purge divert valve 320 and purge divert port 
322 in process gas module 500 differ from purge divert valve 320 and 
purge divert port 322 in process gas module 300 in that in process gas 
module 500 they are located downstream of mix isolation valve 316. 

Located in bottom block 512 is a chamber isolation valve 506. 
Chamber isolation valve 506 is coupled between mix port 318 and 
chamt>er feedline 516. When chamber isolation valve 506 is open, gas 
can flow between mix port 318 and chamber feedline 516, and when 
chamber isolation valve 506 is dosed, gas is prevented from flowing 
between mix port 318 and dtamber feed line 516. A chamber isolation 
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valve 506 is typicaUy in a process gas module which feeds a gas or 
a gas mix to a procsess diamber. Chamber isolation valve provides a 
means to isolate a gas or gas mix from tfie chamber to which it is 
coupled. 

Also located in bottom block 512 is a lock-out-tag-out (LOIO) 
valve504. LOTO valve 504 is located between process gas inlet 302 and 
a bottle/ source inlet 518. When LOTO valve 504 is open, gas can flow 
between process gas inlet 302 and bottle/source inlet 518, and when 
LOTO vahre 504 is dosed, gas is prevented from flowing between 
process gas inlet 302 and bottle/source inlet 518. LOTO valve 504 is 
included to increase Ae safety of the integrated gas panel* for 
example, when maintenance of the integrated gas pand is desired, 
LOTO valve 504 is dosed and mechanically locked in place so that it 
can not be opened. A tag is Aen placed on the valve to inform 
personnel not to open the valve unless certain conditions are 
satisfied* In diis vray, no toxic gas horn the gas source can be 
acddentally released into the atmosphere through, for example, a 
removed MFC while maintenance is taking place. 
Also located in bottom block 512 is filter 332 which is coupled to 
bottle/source inlet 518. 

Manifold block 510 preferably indudes essentially the same 
inlet and outlet routing, as well as port locations, as block 301 of 
process gas module 300 in order to simplify manufacturing and reduce 
costs. In fact, block 301 can be used as manifold block 510 by simply 
sealing off the location of mix isolation valve 316. 
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Although process gas module 500 can be manufactured from a 
single blodg it is pretoably manufactured from multiple blocks, in 
order to increase the versatility of the individual blocks. In this way, 
when additional £eatures or capabilities are desired, one can simply 
bolt an additional block or blocks onto manifold block 510. 
Additionally, although ports can be included in top and bottom blocks 
508 and 512, respectively, it is preferable not to indude ports in these 
blodcs because it is difficult to achieve strong air tight seals between 
inlets and outlets in one direction and ports in the other direction. 

Shown in Hgure 5b is a process gas module 530. Process gas 
module 530 is similar to process gas module 500, shown in Hgure 5a, 
except that there is no chamber isolation valve 506 in lower block 512. 
A gasket 509 is used to prevent gas from flowing between mix port 318 
in manifold 510, to mix passage 318 in lower block 512. Additionally, 
in process gas module SiO a purge divert valve 320 is not necessary 
and this is not induded. Process module 530 is typically used in a mix 
with another process gas module whidi contains a chamber isolation 
valve 506. 

Shown in Figure 5c is an inert gas module 540 whidt indudes a 
manifold 526, an an upper block 508, and a lower block 512. Located in 
lowar block 512 is a LOTO valve 504 coupled between a botUe/source 
inlet 518 and inert gas inlet 342 whidi is aligned to inert gas inlet 342 
in manifold 526. Like process gas module 500, inert gas module 520 
positions mix isolation valve 349 in upper block 522. Nfanifold 526 is 
pr^ably drilled similar to manifold 341 of inert gas module 340. 
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Inert gas module 540 is typically used when an integrated gas panel of 
the present invention requires a pressiwe regulator on an inert gas 
module. 

Figure 6 is an illustration of an integrated gas panel 600 of the 
present invention, which is formed by coupling togetho* a plurality of 
process gas modules 500, a plurality of process gas modules 530, a 
plurality of inert gas modides 540, and purge gas module 350. 
Integrated gas pand 600 is characterized by having purge divert port 
322 located downstream of mbc isolation valves 316. Figure 6 also 
shows how an integrated gas pand 600 can be fofaricated which 
indudes additicmal features, sudi as pressure regulators 506, LOTO 
valves 504, and dumtber isolation valves 506. 

As shown in Figure 6, a blind end gasket 390 is coupled to the 
outer face of inert gas module 540a and mix gasket witti blind purge 
and divert pcwrts 395, is coupled between inert gas module 520a and 
process gas module 500b. A mix segregation gasket 394 is coupled 
between purge gas module 340 and process gas module SOOb. Assuch, 
an A ♦ B mix is formed in mix port 318, between inert gas module 
S40a and process gas module SOOb. The A/B mbc is outputted through 
chamber isolation valve 506b to chamber feedline 516 where it is sent 
to a piece of process equipment 

Also shown in Figure 6 is formation of a second mix segment 
A mix segregation gasket 394 is coupled between purge gas module 340 
and process gas module 5(»c. A mix gasket with a blind divert port 
396 is coupled between process gas modules 500c and process gas 
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modules 530d, and between process gas module 530d and process gas 
module 530e. A mix gasket with bUnd purge and divert ports 395 is 
coupled between process gas module 530e and inm gas m(Klule 54Qf . 
A blind end gasket 390 is coupled to exterior face of inert gas module 
540f in order to seal off upstream purge port 310, purge divert port 322, 
and mix port 318. As such, a common mix segment 318 or passage is 
formed between process gas and inert gas modules 500c; 530d, 530e, 
and540f toproduceaC + D + E + Fmfac IheC E Fmixis 
outputted through chamber isolation valve 506c to duonber feedline 
516c where it is provided to a piece of process equi;»nent. 

It is to be noted that a common upstream purge port 310 is 
formed between process gas module 500b, purge gas module 340, 
process gas module 500c, and process gas modules S30d and 530e. 
Alttiough, common upstream purge port module 310 could extmd 
the entire Imgth of gas panel 600 if desired, gaskets m used to confine 
the common uj^tream purge port 310 to only those locations required. 
In this way the **wetted surface area" of gas panel 600 is minimized 
and a dean design obtained. In a similar manner, a common purge 
div^ port 327 is formed only between gas module 500b, purge gas 
module 340 and process gas module 500c. Minimizing cortunon purge 
and divert ports reduces ptarging time and provides a dean gas panel. 

The general operation of gas panel 600 is similar to that of gas 
panel 400, except that gas panel 600 is characterized by having purge 
divert port 322 located downstream of mix isolation valve 316. 
Individual process gas xxuxiules can be purged or cyde purged 
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ixidividually or as a poup in a manner similar to that of gas panel 400. 
Locating purge divert port 322 downstream of the mix isolation valves 
means that process gas modules can only be diverted as a group G.e, 
process modules 500c, 500d, SOOe; and 500f must be diverted together). 

It is to be appreciated that gas mix can be diverted in orda to 
veit off gas in order to stabilize gas flows prior to initiating a 
numufacturing process with new gas mfac ratios. Additionally, 
diverting can be similarly used to provide gas for sampling in order to 
ensure proper purity and concentration levels of a gas mix. 

For example, in order to divert mix segment C + D + E + Fin 

the preferred manner of Ae present invention, chamber isolation 

valve 506c is first dosed. Purge divert valve 320c and vacuum valve 

362 are then opened and mixed gas flows through valves 302c and 362 

to vacuum. When flows have stabilized, chamber isolation valve 

506c is opened and purge divert valve 320c and vacuum valve 362 are 

dosed. Normal flow is then restored through 506c to the chamber 
feed. 

Although vCTsatility is somewhat lost by requiring all gas 
modules of a mbc segment to be simultaneously diverted, integrated 
gas pand 600 reduces costs by only utilizing one purge divert valve 
per mix segment. Additionally, with integrated gas pand 600 a gas 
mix can easily be diverted by opening only a single divert valve as 
opposed to multiple valves as is necessary with integrated gas pand 
400. 
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A novel integrated gas panel comprising a plurality of 
functional modules and gaskets has been described. It is to be 
appreciated that the integrated gas panel of the present invention is 
not intoided to be limited to tixe specific modules and/w gaskets 
described herein^ nor to tfieir placement and coupling with respect to 
one anodier. It will be obvious ^m the above detailed description 
that different modules and gaskets Cor other means) can be designed 
and coupled together to provide added or different featiues then those 
specifically described herein. The scope and breadth of the present 
invention is to be determined by the scope of the appended daims 
whidi follow. 



Thus, a novel integrated gas pand has been described which is 
based on a modular design approach, incorporates very little tubing, 
and which provides all desired functions and capabilities of any 
modem gas panel. 
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IN THE CLAIMS 

We daim: 

1. An integrated gas panel comprising: 

a pluraUty of modules, ea A of said modules comprising a 
process gas inlet, and a port wherein said modules are coupled 
together such that said ports are in fluid communication to form a 
common passage in said integrated gas panel. 

2. The integrated gas panel of daim 1 further comprising a 
second port formed in each of said plurality modules wherein said 
second ports are in fluid communication to form a second common 
passage when said modules are coupled together. 

3. The integrated gas panel of claim 2 wheran a gasket is 
coupled between at least two of said plurality of modules wherein said 
gasket prevents gas from flowing between said two modules in at least 
one of said parts. 

4. The integrated gas panel of daim 1 wherein one of said ports 
is a mix port used to mix gases together from said process gas inlets of 
said plurality of modules. 

5. The integrated gas panel of daim 1 wherein one of said ports 
is a purge port for purging said modules with a purge gas. 
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6. The integrated gas pand of daim 5 further comprising a 
purge gas module wherein said purge gas module comprises: 

an iidet for inputting said purge gas into said integrated gas 
pand; and 

a purge port coupled to said purge ports of said plurality of 
process modules. 

7. The integrated gas pand of daim 1 wherein one of said ports 
is a divert port for diverting flow from said modules. 

8. A process gas module for an integrated gas pand 
comprising: 

a process gas inlet; 

an upstream isolation valve coupled between said process 
gas inlet and an MFC inlet; 

an upstream purge port; 

an upstream purge valve coupled between said upstream 
purge port and said MFC inlet; 

a mass flow oontroUer (MFC) having an input coupled to 
said MFC inlet and an output coupled to an MFC outlet; and 

a mix isolation valve coupled between said MFC outlet and 
a mix port. 



9. The process gas module of daim 8 further comprising: 
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a pui^e divert port; and 

a purge divert valve coupled between said mix port and 
said purge divert port 

10. The process gas inodule of daim 8 further comprising: 

a purge divert port and 

a purge divert valve coupled between said purge divert 
port and said MFC outlet 

11. The process gas module of daim 8 further comprising: 

a regulator wherein said regulator is coupled betwe^i 
said MFC inlet and said input of said MFC 

12. The process gas module of daim 8 further comprising: 

a chamber feedline; and 

a chamber isolation valve coupled between said mix port 
and said chamber feedline. 

13. The process gas module of daim 8 furdier comprising a lock- 
out-tag-out valve coupled between a source of gas and said process gas 
inlet. 

14. The process gas module of daim 8 wherein said gas module 
comprises a single stainless sted block having said process gas inlet. 
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said upstream purge port said MFC inlet, said MFC outlet and said 
mix port formed themn. 

15* The process gas module of daim 14 wha^ein said inlets and 
outlets are drilled passages in said stainless steel block. 

16, The process gas module of claim 14 furth^ comprising a 
pressure transducer coupled to said MFC inlet 

17* A purge gas module for an integrated gas pand comprising: 
an first isolation valve coupled between a purge gas inlet 
and a purge port; and 

a vacuum valve coupled between said first purge pwt and a 
purge gas outlet. 

18. The purge gas module of daim 17 further compri^g: 

a downstream vacuum valve coupled between said purge 
gas outlet and a purge divert port; and 

a second isolation valve coupled between said purge gas 
inlet and said purge divert port 

19. The piu^e gas module of daim 18 wherein said inlets, 
outlets, and ports arc formed within a single housing. 



PCT/DS96/D1945 



42 

20* Ihe purge gas module of daim 19 wherein said housing is a 
stainless steel block. 

21- An int^ated gas panel comprising: 
a first process gas module comprising: 
a first process gas inlet; 

a first upstream isolation valve coupled between 
said first process gas inlet and a first MFC inlet; 

a first upstream purge port; 

a first upstream purge valve coupled between said 
first upstream purge port and said first MFC inlet 

a first mass flow controller (MFC) having an input 
coupled to said first MFC inlet and an output coupled to 
a first MFC outlet; 

a first mix isolation valve coupled between said 
first MFC oudet and a first mix port; and 
a second process gas module comprising: 

a second process gas inlet; 

a second uj^tream isolation valve coupled between 
said second process gas inlet and a second MFC inlet; 

a second upstream purge port; 

a second upstream purge valve coupled between 
said second upstream purge port and said second MFC 
inlet; 
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a second mass flow controller (MFC) having an 
input coupled to said second MFC inlet and an output 
coupled to a second MFC outtet; 

a seomd mix isolation valve coupled between said 
second MFC outlet and a second mix port; 
wherdn said first upstream purge port is coupled to said second 
upstream purge port and said first mix port is coupled to said second 
mix port. 



22. The integrated gas panel of daim 21 further comprising a 
^sket coupled between said first modtde and said second module 

23. The integrated gas panel of daim 21 wherein said gasket 
isolates said first mix port from said second mix port. 

24. A gas module comfirising: 

a gas inlet; and 

a mix isolation valve having an inlet coupled to said gas inlet 
and an outlet coupled to a mix port, 

25. A gas module of daim 24 further comprising: 

a mass flow controller (MFC) having an input coupled to 
said gas inlet and an output coupled to said inlet of said mix isolation 
valve. 
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26. The gas inodule of daim 25 fuilhar comprising: 

an isolation valve coupled betwe&i said gas inlet and 
said inlet of said input of said MFC. 

27. Tlie gas module of daim 25 further comprising: 

a divert port; and 

a divert port valve wherein said divert port valve is 
coupled between said outlet of said MFC and said divert port 

28. The gas module of daim 27 further comprising: 

an isolation valve coupled between said gas inlet and 
said input of said MFC. 

29. The gas module of daim 25 furtha* comprising: 

a regulator coupled between said input of said MTC and 
said gas inlet 

30. The gas module of daim 27 furtfier ounprising: 

a divert port; and 

a divert port valve wherein said divert port valve is 
coupled between said mix port and said div^ port. 
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Publication Title: 
Integrated gas panel 



Abstract: 

A novel integrated gas panel is described. The integrated gas panel of the 
present invention, comprises a plurality of individual process gas modules or 
blocks coupled together with a plurality of gaskets located between them. Each 
process gas module comprises an upstream isolation valve coupled between a 
process gas inlet and an MFC inlet. An upstream purge valve is coupled between 
an upstream puroe port and the MFC inlet. A mass flow controller is coupled 
between the MFC inlet and an MFC outlet. A mix isolation valve is coupled 
between the MFC outlet and a mix port. The modules are coupled together such 
that respective ports of each module are in fluid communication with one another 
to form a common tube or port. Gaskets placed between the various modules 
either allow or block the flow of oas between ports of adjacent modules. By 
arranging blocks and gaskets in different ways, gas panels with a wide variety of 
different functions and capabilities can be easily designed and fabricated. 
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